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$G$ ( )Euler $e(G)$.
, $G$ r
Euler ,
$\mathrm{C}$ oxeter Euler Coxeter Euler
J.-P. Serre Serre Euler Coxeter Poincar\’e Euler
Coxeter W , poset
$F(W)$ K $K=F(W)$
Coxeter W Euler (K depend )
– K – M. W. Davis
, $F(W)$ $e(W\rangle$ $=0$
Davis inspire $\mathcal{F}(.W)$ Euler
$e(W)$
(1) $F(W)$ M $e(W)$ M
(2) $F(W)$ $e(W)$ F









$G$ , $\mathbb{Z}G$ $G$ , $\mathbb{Z}$ $\mathbb{Z}G$
21. $\mathbb{Z}$ $\mathbb{Z}G$ $F_{*}=(F_{i})_{i\geq 0}$ ZG-
$...arrow F_{n}arrow F_{n-1}arrow...$ $arrow F_{1}arrow F_{0}arrow \mathbb{Z}arrow 0$
(1) $i$ $F_{i}=0$
(2)
$\mathbb{Z}$ $\mathbb{Z}G$ FL( )
22. $G$ VFL( ) $\mathrm{F}\mathrm{L}$
1. $FL$ $VFL$ – $FL$
, $V$ – ’ 2
) $G$ $VFL$ $G$ $VFL$
.. :
2.1. $G$ , H FL (resp. VFL) $G*H$ $G\cross H$ FL
(resp. VFL) $\mathrm{F}\mathrm{L}$ VFL
22. K (– ) $K$
[ aspherical aspherical K \mbox{\boldmath $\pi$}n(K) $(n\geq 2)$
K aspherical $G=\pi_{1}.(K)$ $\mathrm{F}\mathrm{L}$ $\mathbb{Z}$
$\mathrm{F}\mathrm{L}$ ( $K$ $S^{1}$ ) $g>0\text{ }\Sigma g$ aspherical
\mbox{\boldmath $\pi$}1 $(\Sigma_{g})(g>0)$ $\mathrm{F}\mathrm{L}$
23. (V)FL
(1) $\{1\}$ $\mathrm{F}\mathrm{L}$ $0arrow \mathbb{Z}arrow \mathbb{Z}\mathrm{i}\mathrm{d}arrow 0$
(2) $\mathrm{V}\mathrm{F}\mathrm{L}_{\mathrm{O}}$
(3) $F_{n}$ , Zn[ FL( 2.1 22 )
















3.1. $G$ $\mathrm{F}\mathrm{L}$ $F_{*}=(F_{i})_{i\geq}0$ $\mathbb{Z}$ $\mathbb{Z}G$
$G$ ( )Euler $e(G)$ .








$e(H)=(G : H)\cdot e(G)$
Euler C. T. C. Wall [13]
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4.
41. $G$ $e(G)=1$ ( 2 (1) )
$G$ $e(G)=1/|G|_{0}$ Euler
4.2. K aspherical K $G=\pi_{1}(K)$
$e(G)=_{\lambda}/(K)$
Euler , $\mathrm{F}\mathrm{L}$ Euler
$e(\mathbb{Z})=\chi(S1)=0,$ $e(\pi 1(\Sigma)g)=$
$\chi(\Sigma_{g})=1$ -g ( 22 )
43. $G$ , H VFL Euler
$e(G*H)=e(G)+e(H)-1$ ,
$e(G\cross H)=e(G)\cdot e(H)$
44. 42 43 $e(\mathbb{Z}^{n})=0,$ $e(F_{n})=1-n$ 2
$e(SL(2, \mathbb{Z}))=-1/12$
45( ). $T^{*}=\tau^{*}(a, b, c)$ Euler
(1) $e(T^{*})= \frac{1}{2}(\frac{1}{a}+\frac{1}{b}+\frac{1}{c}-1)$
46. 25 Euler \mbox{\boldmath $\zeta$}-
$e(s_{p}(2n, \mathbb{Z}))=\prod_{k=1}\zeta(1-2k)$
\S 1 , Euler
1(Brown). $p$ , $p^{n}$ $e(G)$ $G$ $P^{n}$








51. $S$ ,m S $\cross$ S $\infty$
(1) $m(s, t)=m(t, s)(s, t\in S)$
(2) $m(s, s)=1(s\in S)$
(3) $s\neq t$ $2\leq m(s, t)\leq\infty$
$W=<s\in S|(s\cdot t)m(s,t)=\dot{1}$ if $m(s,t)\neq\infty>$
Coxeter $(W, S)$ Coxeter system
3. W involution({ 2 )
5.1. $O(n)$ ( )
Coxeter , Coxeter
52. S $\{s, t\}$ W $2m(s, t)$ $(m(s, t)<\infty$
) $\mathbb{Z}/2\mathbb{Z}*\mathbb{Z}/2\mathbb{Z}(m(s, t)=\infty$ )
53. Coxeter ( )
5.2. $(W, S)$ Coxeter system T\subset S WT T
W $\mathrm{I}\mathrm{f}^{r},\tau$ (parabolic subgroup)
$W_{\emptyset}=\{1\},$ $W_{S}=W$
$\backslash ,\pm\backslash \not\in 4$ . $\mathfrak{R}\emptyset \mathrm{f}\S \text{ }W\tau\}^{}.\mathfrak{X}\backslash$} $\iota\neq- C(W_{T}, T)$ ea Coxeter system 8 $rx\text{ _{}\circ}7\neq 7\mathrm{r}+_{\backslash }.\text{ }\doteqdot$.
$\grave{\mathrm{x}}_{-}\text{ }:\Xi\ovalbox{\tt\small REJECT} T\cross Tarrow \mathrm{N}\cup\{\infty\}l\mathrm{h}m\text{ }\tau\cross\tau[]_{-}\#\mathrm{i}^{\mathrm{I}}\mathrm{J}\beta 8\text{ }.\text{ _{ }}\}_{\mathrm{c}}^{}f_{X}\text{ }- \mathrm{t}_{\circ}$
54. $T^{*}(a, b,c)$ , 2 3 ,
3 , $\tau*$
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6. COXETER EULER (1) .
\S 1 Coxeter Euler -P. Serre
[10] Serre Coxeter VFL , Coxeter
Euler Chiswell
[6]
3 (Chiswell). $(W, S)$ Coxeter system W
$e(W)=$
$\sum_{T\subset S}(-1)^{|T|}e(WT)=$ $\sum_{T\subset S}(-1)^{|\tau|_{\frac{1}{|W_{T}|}}}$
$|W_{T}|<\infty$ $|W_{T}|<\infty$
, Coxeter W Euler
Serre Coxeter Poincar\’e Euler Cox-
eter system $(W, S)$
$g(t)= \sum_{Ww\in}t^{l}(w)$
$l(w)$ $w$ reduced word $g(t)$
$(W, S)$ Poincar\’e
6.1 ($\mathrm{J}.-\mathrm{P}$ . Serre). Coxeter W
$e(W)– \frac{1}{g(1)}$
VFL ([8] )
7. COXETER EULER (2)
Coxeter system $(\mathrm{I}V S)$
$\mathcal{F}$
.
$=\mathcal{F}(W, S).=$ { $\emptyset\neq T.\subset S$ :WT }
F poset F $S$
(T\in F $i+1$ F i- )
7.1. $\mathcal{F}=\mathcal{F}(W, s)$
(1) $F=\Delta^{|S|-1}$ \Delta n n-




(3) [12] $F=\partial\Delta^{3}$ Coxeter –
5. K $F(|fl’, S)=K$ Coxeter system $(W, S)$
K flag complex
K K $v_{0},$ $\cdots$ , (1- )
$\{v_{0}, \cdots, v_{n}\}$ $n$ - K flag complex
. . .
K flag complex .
F $e(W)$ $(W, S)$
$|W|\geq 2^{|S|}$ , K
$F(W, S)=K$ Coxeter Euler $e(\mathrm{T},V)$








(3) $- \frac{1}{2}<e(\mathrm{I},V)\leq 0$
best-possible
– F $e(7V)$
M. W. Davis [7]
4. $\mathcal{F}(W)$ genemlized homology $e(W)=0$
K $n$ generalized homology
(1) K $n$




6. (2) (3) , F $2n$
F $S^{1}$
$e(W)$
M. W. Davis –
5. $(W, S)$ Coxeter system $\mathcal{F}(W, S)$ M
PL-
$e(W)=1- \frac{\chi(M)}{2}$
F PI, T\in F LhT $(2n-$
$|T|-2)$
Coxeter ,
73. K flag complex ( 5 ) $F(W, S)=K$
Coxeter system $(W, S)$ $S$ K (O-skelton)
$m(S_{1}, S_{2})=\{$
1 $s_{1}=s_{2}$
2 $\{S_{1}, s_{2}\}$ 1-
$\infty$ .




5 K flag complex, $(W, S)$ 73
right-angled Coxeter right-angled
$W_{T}(T\in S)$ [ $W_{T}=(\mathbb{Z}/2\mathbb{Z})^{|T|}$ , Euler $e(W)$ [ flag complex $K$















$\mathcal{F}(W, S)$ 1 , $F(W, S)$
S $s,$ $t,$ $u$
$\frac{1}{m(s,t)}+\frac{1}{m(t,u)}+\frac{1}{m(u,v)}\leq 1$
( $1/\infty=0$ ) Coxeter aspherical.. $\cdot$ . . $\cdot$ $($ .
r $E(\Gamma)$ r $\Gamma=\tau(W, s)$
(5) $1- \frac{|S|}{2}<e(W)\leq 1-\frac{|S|}{2}+\frac{|E(\Gamma)|}{4}$
best-possible
F
r (\Gamma \Gamma )
$0$
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